Excessive endoplasmic reticulum stress and decreased neuroplasticity-associated proteins in prefrontal cortex of obese rats and the regulatory effects of aerobic exercise.
Studies have shown high fat diet induced obesity may cause cognition impairment and down-regulation of neuroplasticity-associated proteins, while aerobic exercise could improve that damage. Endoplasmic reticulum stress (ERS) has been reported to play a key role in regulating neuroplasticity-associated proteins expression, folding and post-translational modification in hippocampus of obese rodent models, however, the effects of ERS on neuroplasticity-associated proteins and possible underlying mechanisms in prefrontal cortex are not fully clear. In order to clarify changes of neuroplasticity-associated proteins and ERS in the prefrontal cortex of obese rats, male SD rats were fed on high fat diet for 8 weeks to establish the obese model. Then, 8 weeks of aerobic exercise treadmill intervention was arranged for the obese rats. Results showed that high fat diet induced obesity caused hyperlipidemia, and significantly promoted FATP1 expression in the prefrontal cortex, meanwhile, we found up-regulation of GRP78, p-PERK, p-eIF2α, caspase-12, CHOP, and Bax/Bcl-2, reflecting the activation of ERS and ERS-mediated apoptosis. Moreover, reduced BDNF and SYN was found in obese rats. However, FATP1, GRP78, p-PERK, p-eIF2α, caspase-12, CHOP, and Bax/Bcl-2 expressions were obviously reversed by aerobic exercise intervention. These results suggested that dietary obesity could induce Prefrontal ERS in SD rats and excessive ERS may play a critical role in decreasing the levels of neuroplasticity-associated proteins. Moreover, aerobic exercise could relieve ERS, thus promoted the expression of neuroplasticity-associated proteins.